As an important issue in the public-private partnership (PPP) projects, the profit distribution has a critical impact on both the public and private sectors. Moreover, the influence of the private sector on the profit distribution of PPP projects cannot be ignored because the private sector are the implementers of PPP projects and responsible for the life-cycle performance and management of PPP projects. erefore, this study aims at (1) investigating the influencing factors of the profit distribution of PPP projects from the private sector's perspective and (2) analyzing the relationships between the factors and the profit distribution by the qualitative comparative analysis (QCA). e results first showed that the five key influencing factors on the profit distribution from the private sector's perspective were the risk sharing, financing ability, investment, management ability, and effort level. Moreover, the results indicated that the risk sharing was the most important factor that had a positive impact on the profit distribution. Furthermore, the strong management ability and the high ratio of investment were identified as critical factors that led to a larger proportion of profits distributed to the private sector. In addition, the financing ability and the effort level of the private sector should also be considered in the profit distribution plan. e findings first contributed to the body of knowledge on the influencing factors of the profit distribution in PPP projects. In addition, this study is the first attempt of exploring the characteristics of the private sector under the context of profit distribution of PPP projects and using the QCA method to enrich the theoretical research. us, the findings would help the private companies improve their abilities and ensure their profits. Besides, the public and private sectors can make appropriate profit distribution proposals in practice based on the conclusion of this study.
Introduction
e public-private partnership (PPP) mode, which is the cooperation between the private company and the government, has been widely used for the development of various infrastructure projects all over the world such as the transportation, waste water treatment, and hospital [1, 2] . Moreover, the research on the PPP has been diversified in many aspects such as financing, laws, management, and contract standards [3] . Among these topics, the profit distribution of PPP projects, which means the sharing of profits between the public and private sectors, is the corn concern of both the public and private sectors [4] . e government cares about the saving of financial fund, while private companies pay attention to their own profits [5] . A balanced profit distribution plan has a critical impact on the achievement of a triple-win scenario among the public sector, private company, and the general community [6] . On the contrary, an unfair profit distribution may lead to the negative influence on a project's outcome and stakeholders. In addition, many factors, such as the equity structure, risk allocation, and management, can influence the profit distribution of PPP projects [7] . Because the private sector are the implementers of PPP projects and are responsible for the life-cycle performance and management of PPP projects [8] , analyzing the critical factors influencing the profit distribution of PPP projects from the private sector's perspective is quite necessary. However, there is currently still a lack of such relevant research.
erefore, the objectives of this study are to (1) investigate the influencing factors on the profit distribution of PPP projects from the private sector's perspective using document analysis and (2) analyze the relationships between the influencing factors and profit distribution results based on data from cases using the qualitative comparative analysis (QCA) method. e findings first contributed to the body of knowledge on the influencing factors of the profit distribution in PPP projects. Moreover, this study is the first attempt of exploring the characteristics of the private sector under the context of profit distribution in PPP projects.
us, the findings would not only help the private companies improve their abilities and ensure their profits but also provide references for the public and private sectors to make appropriate profit distribution proposals in practice.
Literature Review

PPP Projects and the Profit Distribution
Concepts of PPP Projects.
As an important and widely used mode for providing public infrastructure and service, the PPP mode is a working arrangement based on the mutual commitment between the private company and the government [9] . e public sector remains the guarantor and supervisor but not the provider anymore. Correspondingly, the private sector plays an increasingly important role in the financing, constructing, management, and operation of the projects [10] . Although there are many types of public-private arrangements, such as BOT, BOOT, and TOT [11] , the fair sharing risks and profit distribution is the core principle of PPP [12] . rough PPP, the public sector aims at delivering the infrastructure early and achieving the value for money [13] , maximizing the benefits of the public. On the contrary, the private sector cares more about the profits obtained by their companies from PPP projects. us, the profit distribution is a key issue in PPP projects for both the public and private sectors.
Profit Distribution of PPP Projects.
e profit distribution means the allocation of the total profits of a PPP project between the public and private sectors. A fair profit distribution typically indicates the balance of the interests between the partners [2, 14] . e developments of PPP projects are complex because of the increasing number of participants and different targets from different participants [15] . us, making a scientific and proper profit distribution plan is hard but important and necessary. To achieve this objective, the precondition is to identify and analyze the factors influencing the profit distribution of PPP projects. First, the optimization of equity capital structure can balance the interests between the public and private sectors [14] . Second, a proper risk management framework helps to balance the benefits among the government, private partners, and end users [16] . Besides, a higher level of risk to a participant should lead to a higher share of revenues. Ashuri et al. [7] proposed a risk and revenue sharing mechanism that combined the risk sharing result with the profit allocation. In addition, the allocation ratio of additional profits in PPP projects is related to an investor's fair preference and effort level coefficient [17] .
In view of the above, the profit distribution of PPP projects could be influenced by risk allocation, equity investment, management, and other factors. Currently, there is still a lack of research systematically analyzing factors influencing the profit distribution of PPP projects, especially from the private sector's perspective. erefore, this study aims at filling this research gap.
e Private Sector in PPP Projects.
In PPP projects, the private sector develops and operates the public infrastructure and services, which is previously the responsibility of the public sector in the traditional development mode [10] .
erefore, the abilities and influence of the private sector draw great attention from many researchers.
Abilities of the Private Sector.
Tiong [18] analyzed the critical success factors for a private sector to win a tender of a PPP project, including entrepreneurship, leadership, financial strength, relationships management, and technical advantages. Moreover, Zhang [19] stated that the appropriate private sector should be selected from four aspects: (1) financial, (2) technical, (3) safety, health, and environmental, and (4) managerial. In addition, Kumaraswamy and Anvuur [20] proposed a framework for selecting the proper private sector with three criteria: technology, sustainability, and relationship. Besides, the performance in existing projects was also identified as a basic condition.
Considering the above, the financial, managerial, and technical abilities and the ability of relationship management as well as good experiences are all essential capabilities for the private sector to achieve a good PPP project.
Influence of the Private Sector.
Simões et al. [21] claimed that the private sector's participation increased the efficiency according to the productivity and efficiency analysis results. Moreover, Liu et al. [8] believed that the private sector, which has a good experience, relevant knowledge, and communication skills, could increase the effectiveness and efficiency of the tendering process in PPP projects. Besides, the private sector's investment behaviors, such as the timing and capacity of investment and the claim of the toll rate, can be different because of the government incentives, improving the outcome of the project [22] . In addition, De Schepper et al. [15] indicated that a dynamic management tool considering the high complexity of PPP projects will achieve an effective management of the private sector so as to get a successful result.
On the contrary, after investigating 35 failed PPP projects, Soomro and Zhang [23] claimed that the improper decisions and actions of the private sector over a project were fatal factors leading to a projects' failure. After analyzing the failure mechanism of PPP projects, Zhang and Ali Soomro [24] discussed the causal relationship between the private sector and projects' failure using multiple regression path analysis. Furthermore, the opportunistic behavior of the private sector is also harmful to the outcome of a project and the public interests, which can be reduced by improving the profit distribution proportion of the private sector [25] .
In view of the above, the private sector has been studied in many aspects. However, there is still a lack of research on the influence of the private sector on the profit distribution of PPP projects. us, identifying and analyzing the influencing factors on the profit distribution of PPP projects from the private sector's perspective can help to ensure the success of PPP projects and the profit of the private sector.
Methodology
Document Analysis.
As an important part of qualitative analysis methods, the document analysis is a systematic progress to analyze the literatures [26] . To catch the original meanings of the literatures, this study conducted document analysis by the following systematic steps [27] , as shown in Figure 1 . e document analysis was conducted through six steps. First, this study used the PPP, benefit/profit distribution, influencing/critical factors, and private sector as key words to search for the relevant literatures in the Scopus. At this stage, more than 500 literatures about these fields were listed. Second, this study screened the irrelevant papers through reading the abstract. After this step, about 70 literatures that are closely related to this topic were kept, while other papers with little correlation were omitted. ird, this study conducted a preliminary literature analysis to identify the influencing factors of the profit distribution on PPP projects from the private sector. Five influencing factors were summarized from these papers by skimming and scanning the full texts. Besides, 19 papers that have deep relationship with these factors were selected and organized together. en, using the five factors as key words, respectively, 5 literatures were selected to supplement information. After that, a systematic and in-depth analysis was conducted relied on the 24 literatures. In this step, these literatures were reorganized according to the factors. Besides, the specific content of each factor was generalized based on these literatures. Finally, the five factors were determined scientifically.
Qualitative Comparative Analysis.
To analyze the relationships among the factors and the profit distribution result, this study adopted the qualitative comparative analysis (QCA) method. QCA is a method combining qualitative analysis with quantitative calculation based on multiple cases [28] .
Case Selection.
To get a convincing result, the cases were selected according to two principles. On the one hand, the cases should have the same characters that can be treated as constant variables indicating the homogeneity of all cases [29] . On the other hand, these cases need to cover different fields and results, which can help to maintain the variety of the selected cases [30] . In addition, as a case-oriented method, the mechanical program, such as random selection, is not suitable. erefore, the MDSO-MSDO (most different cases, similar outcome/most similar cases, and different outcome) procedure was used to achieve the systematic and scientific selection of cases. In this study, the outcome, which can also be called a dependent variable, is the result of the profit distribution in PPP projects. Moreover, the five influencing factors concluded by the literature analysis are descriptive variables. e focus of this research is that the changing of influencing factors from the private sector brings about different profit distribution results. erefore, the MSDO procedure, which is used to search for the reasons for different profit distribution results in alike small samples, is appropriate [30] .
To quantify these variables, the first step was to set up the binary threshold of the outcome and five descriptive variables. Second, every case was evaluated according to the binary threshold so as to assign "0" or "1" to each variable.
us, a binary data sheet of the cases, which is the basic Step 1
Step 2
Step 3
Step 4
Step 5
Step 6 Advances in Civil Engineeringinformation for both case selection and QCA process, was produced. ird, a Hamming distance, which is the number of variables with differing values, for each pair of cases was calculated. If the distance for each pair of projects is smaller than half of the descriptive variables, they are similar cases. By contrast, the distance that larger than 3 means the dissimilar cases [31] . en, the dissimilar cases were replaced by a new project, and the binary data were renewed. After several cycles, 10 PPP projects were selected through the MDSO procedure.
QCA of 10 PPP Projects.
After the selection of 10 PPP projects, the QCA method can be applied [30] . is study uses csQCA (crispy set QCA) to analyze the influences of factors from the private sector on the profit distribution of PPP projects because the descriptive variables and outcome can be expressed by the binary threshold clearly [30] . Based on the binary data sheet of case selection, the truth table of the 10 PPP projects can be concluded, which represents the configurations of these cases. e content of the table can be visualized in the Venn diagram. Without conflicting configuration in the 10 projects, there is no need to add variables or change projects. en, through TOS-MANA software, there are several formulae representing the configurations of cases. After the Boolean minimization, the minimal formula can show the relationships among the influencing factors and profit distribution outcome. Finally, the interpretation and generalization of the formulae contribute to the understanding of the results. To sum up, the QCA process can narrow the maximum complexity of the influence on the profit distribution of PPP projects from the private sector to the maximum parsimony situation, which are the minimal formula, and back to more complexity by the interpretation and generalization of the results [31] . e whole procedure is shown in Figure 2. 
Results and Discussion
Determination of Influencing Factors.
rough the deep analysis of literatures, five factors were identified as the most influencing factors on the profit distribution of PPP projects by considering the impact of the private sector, as shown in Table 1 .
Based on the frequencies of these factors mentioned in the 24 literatures, the risk sharing in PPP projects was identified as the most important factor because it was mentioned 14 times in the 24 literatures, accounting for more than 30% of all the frequencies. Moreover, the financial ability and the investment of the private sector, which have a deep relationship with the finance of PPP projects, were identified as very essential factors, accounting for about 19% each. Besides, as an important skill of the private sector, the management ability was mentioned 8 times in the 24 literatures. In addition, the effort level of the private sector appeared for many times during the document analysis process. To sum up, the five factors were identified as critical factors that can represent the impact of the private sector on the profit distribution of PPP projects. e content of each factor is shown in Table 2 .
First, as one of the most important parts of a PPP project, the party that takes the risks should adopt measures to control the risks, causing the increase of costs. erefore, the amount of risks that is taken by each party has a closely relationship with the profit distribution results [7] . Second, the financing ability of the core skills of the private sector has deep relationship with the adequacy of funds and influences the efficiency and effectiveness of the project [18] . us, the changing of this factor will lead to different total profits of a PPP project so as to impact the profit distribution result.
en, the investment is important for the life-cycle performance [22] , shortage of which would cause the failure of a project and sharply decrease of profits.
erefore, embodying the investment factor in a profit distribution plan is necessary [14] . Moreover, the management ability of the private sector determines the effectiveness and efficiency of the development of a project [23] . In addition, the management ability has a close correlation with the life-cycle performance of a project [8] , greatly affecting the profit distribution. Finally, a profit distribution plan need to consider the effort level of the private sector, which has social-economic effect on the project, leading to different profit results and distribution plans [17] .
Impact of Influencing Factors on Profit Distribution
Case Description.
According to the contents of variables and status quo of PPP projects, the binary threshold of these variables is shown in Table 3 .
In PPP projects, the private sector and public sector are two parties who share the profits, implying that the basic profit distribution proportion is 50% [2, 40] . However, in many projects, the private sector is the major investor who shares more profits than the public sector. Considering this, this study adjusted the binary threshold of the outcome as 60%. Moreover, allocating risks to the private sector is an important approach of the public sector to use the PPP mode [46] . According to the information in real cases, the private sector often takes more risks than the public sector in PPP projects [32] . us, this study adjusted the threshold of risk as 70%. Besides, the private sector is the major investor in PPP projects [14] . erefore, the binary threshold of the investment is adjusted as 70%. In addition, the financing ability, management ability, and effort level are important factors but hard to quantify by specific ratio.
us, the thresholds of the three variables were determined by the degree rather than the proportion. 
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Based on the MDSO procedure, this study chose 10 PPP projects covering different areas, sectors, and modes to analyze [47] [48] [49] [50] . e basic information is shown in Table 4 .
Based on the threshold values of the variables, this study analyzed the identified PPP cases and generated the binary data of the outcome, as shown in Table 5 .
e results showed that the binary data of Zhongdu medical and nursing combined project (Case ID � 2) and M6 Toll Road (Case ID � 4) were all 1. e other eight projects had one or more different values. Subsequently, this study applied csQCA using these data.
Results of QCA.
rough the combination of the projects that have same situation, this study generated the truth table, as shown in Table 6 . is table shows all the configurations.
e results showed that there were seven different configurations because cases 1 and 10, cases 3 and 9, and cases 2 and 4 have the same value of all variables, respectively. In the seven configurations, there was no confliction, indicating that there is no need to adjust the variables and their thresholds. Besides, this study visualized the configurations by the Venn diagram, as shown in Figure 3 .
e green area indicates configuration [1] , which means a project had a negative profit distribution result (profit distributed to private sector is smaller than 60%); the red area indicates configuration [0] , which shows that the positive profit distribution result (profit distributed to the private sector is larger than 60%). e white area is the remainders of 
logic, implying the field that the cases cannot represent. It is a common situation that there are many remainders due to the limitation of the number of projects. erefore, it is necessary to include the remainders in the minimization process to simplify the formulae [30] .
Based on the information above, the results can be got by TOSMANA. To show the impact of the factors clearly and comprehensively, these configurations were minimized as formulae. e results were discussed as follows.
(1) Result of Configuration [1] . e minimization of configuration [1] including the remainders is summarized in Table 7 .
ere were four formulae of configuration [1] from cases 2, 3, 4, 7, 8, and 9, whose outcomes were positive. e results showed that the risk sharing, management ability, and investment had an important and positive impact on the profit distribution result. e effort level and financing ability had value of {0}, indicating that they did not have an essential positive influence on the result. rough the Boolean minimization process, the four formulae can be simplified to one minimal formula, which can also be called the Boolean expression, as shown:
(2) Result of Configuration [0] . On the other hand, as for configuration [0], the result of minimization is shown in Table 8 . e two formulae represent the results of cases 1, 5, 6, and 10. e results showed that the profits distributed to the private sector are smaller than 60%. It indicated that the negative result of the risk sharing and management ability led to the negative outcome of the profit distribution for the private sector, while the effort level and financing ability may not have critical influences. Besides, investment variable is Advances in Civil Engineeringnot in the formulae, indicating that the negative outcome does not have a direct relationship with this factor. After the Boolean minimization, the minimal formula can be seen as:
Discussion of the Results
4.3.1.
Configuration [1] . In configuration [1] , the result can interpret the relationship between the influencing factors and the positive profit distribution result, which means the private sector can get more than 60% profits in PPP projects. Equation (1) can be explained in the following. e private sector which (1) takes more than 70% risks and has a strong management ability OR (2) takes more than 70% risks and affords more than 70% of total investment without strong financing ability and high effort level can receive more than 60% profits in PPP projects.
is formula showed that the risk sharing had the most important impact on the profit distribution of PPP projects, indicating that the private sector who takes more risks should share more profits. is result coincided with the result of the literature analysis [7] . Moreover, the management ability was identified as an essential factor. e private sector with a strong management ability should get more profits because the private sector can ensure a good performance of a project.
is opinion was also supported by Soomro and Zhang [23] . Besides, the investment had a close relationship with the profit distribution result. A large proportion of investment means a large ratio of profit distribution, which satisfies the basic rule of projects that equity investment and profit distribution should be balanced [14] . However, this study identified that a strong financing ability and effort level were not so important when risk allocated to the private sector is larger than 70% and investment of the private sector is larger than 70%. erefore, the financing ability and effort level were identified as relevant but not decisive influencing factors on the profit distribution. us, the minimal formula represents the combination of factors that leads to this result. Equation (2) can be interpreted in the following.
e private sector which (1) burdens smaller than 70% risks OR (2) has a weak management ability with strong financing ability and high effort level can just obtain smaller than 60% of total profits.
is equation showed that a small ratio of risk sharing led to a small part of profit distribution, indicating the direct positive relationship between the risk sharing and the profit distribution. Moreover, the management ability was identified as a very necessary factor that had a negative influence on the profit distribution result. e private sector which has a strong financing ability and high effort level cannot guarantee a high proportion of profit distribution due to the weak management ability.
e results of this study also implied that the financing ability and effort level were not as important as the management ability because they cannot bring a different profit distribution result without the change of the management ability.
To sum up, the two minimal formulae of contradict configurations showed the same relationships between the influencing factors and the profit distribution of PPP projects. On the one hand, the risk sharing was identified as the most important factor that had a positive impact on the profit distribution. Moreover, the management ability and the investment of the private sector were identified as two very critical factors that had a positive influence on the profits distributed to the private sector. On the other hand, the financing ability and effort level of the private sector were identified not as important as the three factors mentioned above for the profit distribution of PPP projects, indicating that they cannot lead to a different profit distribution result without considering the other three factors. erefore, the private sector needs to pay more attention to the risk sharing ratio, the equity investment proportion, and the improvement of the management ability rather than just focusing on the raising of the financing ability and effort level to ensure the success of PPP projects and the fair profit distribution.
Conclusion
Profit distribution is an essential issue in a PPP project, which has important influence on both the public and private sectors. As the implementer of a PPP project, the private sector is responsible for the life-cycle performance and management that have direct relationship with the profit Risk sharing {1}, management ability {1} + Financing ability {0}, management ability {0} Case ID (2, 4 + 3, 9 + 8) - 
Formula 2 Risk sharing {0} + Management ability {0}, effort level {1} Case ID (1, 10 + 6) -
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erefore, this study analyzed the influencing factors on profit distribution of PPP projects from the private sector's perspective.
rough document analysis, this study identified five factors. Furthermore, the results of QCA indicate that the risk sharing is the most important factor which has a positive impact on the profits obtained by the private sector. Moreover, management ability and investment are also critical factors that have positive influence on the profit distribution. Besides, financing ability and effort level also should be considered, but they do not have a decisive impact on the profit distribution.
e findings first contributed to the body of knowledge on the influencing factors of the profit distribution in PPP projects. In addition, it is the first attempt of exploring the characteristics of the private sector under the context of profit distribution of PPP projects and using the QCA to enrich the theoretical research.
us, the findings would help the private sector improve their abilities and pay more attention on the risk sharing and equity investment of PPP projects to ensure profits and promote the success of projects. Besides, the public and private sectors can make appropriate profit distribution proposals in practice based on the conclusion of this study.
Although the objectives of this study were achieved, there are still some limitations. First, the major influencing factors determined through the comprehensive literature review may not cover all the possible aspects. Second, due to the limitation of cases in the csQCA procedure, some other areas and fields are not covered. To overcome these limitations, further investigation on the influencing factors will be applied to expand the factors comprehensively. Moreover, future research will select more proper PPP projects from other areas and fields and rectify the conclusion, making the identified relationships more convincing and widely adaptable.
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